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gear pump performance B175 
HASP B51 
JIGS B227 
life cycle cost D91 
STAGS C C263 
Computer simulation, unsteady gas 
flow phenomena D65 
Computerized production engineering 
B150 
Concrete saws A126 
Concrete structures, demolition of 
A126 
Condition monitoring systems A90 
Connecting rods 
aluminium C319 
Ford diesel engine D116 
heavy fuel operation A251 
residual fuel oil operation A180 
Contact aspects of crack propagation 
OK C7 
Contact conditions 
cylindrical C330 
spherical C327 
Contact loss 
at revolute kinematic joints C173 
in clearance connections Ci53 
Contract committal B134 
Contract conditions B133 
Convective heat transfer coefficient, 
formula for D221 
Cooling systems 
Ford diesel engine D116 
influence of coolant composition 
D210 
Cormorant oil field A176 
Cormorant underwater production 
system A163 
Cost collection, quality-related B29, 


Coulomb damping in non-linear 


vibrating systems C79 
Crack growth tests A63 
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Crack initiation tests A64 
Crack propagation, contact aspects of 
C332 


Cranes (mobile) 
centrifugal force D285 
design and development. See Rough 
terrain construction site vehicle 
dynamic stability D283 
overturning D283, D284 
stability quotients D286, D289, 
D291 
swinging loads D284 
test methods and equipment D288 
test programme D287 
test results and discussions D288 
wind action on D286 
working out of level D285 
Crankshafts, Ford diesel engine D115 
CRASH-D finite element program 
D97 
Crash restraints. See Child restraints 
Critical path method (CPM) B135 
Crush testing of open-ended cylinders 
C129 
Cylinder blocks, Ford diesel engine 
D115 
Cylinder heads 
comparison of cast iron and 
aluminium D208 
Ford diesel engine D115 
influence on combustion chamber 
wall temperature D207 
Cylinders, heavy fuel operation A246 


Dampers 
centrally preloaded C60 
squeeze-film C57 
without centralizing spring C60 
see also Coulomb damping; viscous 
damping 
Databases 
production B104 
resources B104 
Deaerating/feed heating plant A217, 
A225 
Deaerating/feed water tanks A215 
Deaerating plant/storage tank A217, 
A218 
Design acceptance B149 
Design analysis B148 
Design facilities B148 
Design interface B145 
Design procedure, interactive B229 
Design process B145 
Design specifications A10 
Design standards A10 
Design techniques B151 
Detonation, detection alternatives 
D301 
Detonation combustion, high b.m.e.p. 
A291 
Deuterium, fusion reaction A255 
Deisel engines 
closed cycle A84 
combustion bowl temperatures 
A144 
fuel injection equipment D161 
heavy fuel operation A245 
high b.m.e.p. performance A285 
high-speed direct injection D113, 
D187 


Leyland 698 T turbocharged D82 
marine industry’s requirements A81 
marine propulsion A79 
Mirrlees K Major A177 
operation on residual fuel oil A177 
recycle A83 
time-resolved vibration velocity 
measurement D295 
turbocharged A285, D137 
two-stroke A3 
Diesel multiple units (DMU) D7 
Diffusers 
influence of geometrical parameters 
and swirl C293 
performance of equiangular C293 
Diffusion, self diffusion of water 
vapour C159 
Discounted cash flow (DCF) 
techniques B15, B23 
investment analysis B235 
MRP evaluation B241 
Distribution channels 
flow in C165 
streamline curvature effects of 
C165 
Dough moulding compounds B181 
Drawing issue B149 
Drilling offshore exploration and 
development A156 
Drucker-Shield limit pressures C232 
Dublin Area Rapid Transit D313, 
D314 
Dynamic converters A84 


Economics, Avonmouth zinc smelter 
A95 
Education 
CAD B151 
continuing B172 
see also Updating of engineers 
practical tradition in British 
B139 
review of changes in Bi 
see also Training 
Elastic contact of rough surfaces 
C139 
Elastohydrodynamic (EHD) 
behaviour A23 
Electric multiple units (EMU) D7, 
D41 
business specification D42 
chopper controlled D175 
class 303 D42 
life extension D43 
refurbishing D45 
reliability D44 
workshop practices D47 
Electricity, and wind energy A194 
Energy, waste-derived A117 
Energy absorption of bonded joints 
C121 


Energy demand 

and renewables A193 

industrial A194 
Energy propagation assessment D143 
Energy sources and availability A73 
Energy storage systems A83 
Energy trends, primary A73 
Engine components 

ceramics A135 

development of A136 
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Engine manifold junctions, gas flow in 


Engineering components, sampling for 
mechanical testing B121 
Engineering profession, prestige versus 
practicality B139 
Engineers, updating. See Updating of 
engineers 
Equations of motion of n-bladed 
propellers with arbitrarily 
positioned hinges A237 
Exhaust emissions 
and fuel injection equipment D170, 
D171, D172 
nitric oxide D227 
Exhaust manifolds, efficiency in 
turbocharged engines D137 
Explosion hazards, offshore motion 
compensators A229 
Explosion initiators A234 
Extrusion 
clutch sleeve process analysis B219 
process analysis B220 


Falklands Campaign, naval 
engineering D78 

Fatigue, fretting. See Fretting fatigue 

Fatigue damage, acoustic A6 

Fatigue design for random loads C249 

Fatigue life prediction for random 
loads C249 

Fatigue testing, hollow axles D269, 
D273 


Filters 
high pass cut-off B263 
linear phase B265 
optimized linear phase B267 
2CR B263 
Financial evaluation techniques B15 
Finite element analysis 
harmonic response of damped 
five-layer plates C311 
three-dimensional elastic-plastic 
C319 
Fitted curves B267 
Five-layer plates, harmonic response 
C311 
Flame cutting with powder assistance 
A123 
Flexible manufacturing systems 
(FMS) B15 
additional sales and contribution 
B25 
capital expenditure B20 
computer program B16 
conceptual model B16 
design for prismatic parts B111 
development of B111 
direct labour B18 
discounted cash flow or payback 
B24 
indirect labour B19 
inflation B27 
intangible benefits of B23, B24 
manned or unmanned operation 
B117 
need for financial evaluaiion B23 
reduction in stocks B25 
revenue savings B27 
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rework costs B20 
risk aspects B25 
scrap costs B19 
selection of hardware B112 
subcontract work B20 
system design and programming 
B17 
terminal values B26 
timing of cashflows B16 
utilization B20 
working life B26 
Flow, in distribution channels C165 
Flow behaviour in equiangular 
diffusers C293 
Flue gas desulphurization (FGD) 
A45, A50 
Fluid stability, effect of suction C145 
Ford 2.5 litre diesel engine D113 
air management D117 
cold start D120 
component design D114 
connecting rods D116 
cooling system D116 
covers and sealing D116 
crankshaft D115 
cylinder block D115 
cylinder head D115 
engine noise D121 
exhaust port and manifold D118 
factorial analysis D113 
fuel control D119 
fuel injection equipment D118 
general arrangement D114 
inlet ports D113 
intake manifold D118 
intake port D117 
performance development D117 
pistons D116 
primary drive D115 
production line consistency D114 
programme and performance 
summary D121 
speed governing D120 
valve seat size D117 
valve train D115 
Forgings, aluminium connecting rod 
C319 
Forties oil field A153, A176 
Fourier power spectral estimates of 
surface data C281 
Fourier series analysis of pitch error 
graph C200 
Fretting fatigue 
contact conditions C325 
palliative effects C325 
Fuel availability, future A73 
Fuel characterization programme A86 
Fuel consumption 
aerodynamic and drag D215 
and fuel injection equipment D170 
high b.m.e.p. A289 
in marine technology A80 
trends in A86 
Fuel control, Ford diesel engine D119 
Fuel injection equipment D161 
and engine performance D168 
diesel engines D161 
electronic control of pumps D172, 
D173 
electronic control of unit 
injectors D173 


exhaust emissions D170, D171, 
D172 
Ford diesel engine D118 
fuel compressibility D168 
future trends D172 
heavy fuel operation A250 
history of D161 
nitrogen oxides emissions D171 
noise emission D170 
particulate emissions D172 
performance optimization D167 
present-day D165 
PT system D165 
requirements imposed on D172 
smoke emission D170 
specific fuel consumption D170 
task of D161 
unburnt hydrocarbons D172 
Fuel quality effects A79 
Fuel spray-swirl interaction in 
combustion chambers D187 
Fuels 
alternative A76, A77 
diesel A80 
emulsified A84, A87 
heavy, diesel engine design A245 
residual A87, A177 
waste potential A117 
Fusion power, principles of A255 
Fusion reactions, principles of A255 
Fuzzy logic control algorithms C43 


Gas fields 
chronological record of A172 
remote contro! A159 
West Sole A153, A176 
Gas flow in engine manifold junctions 
D65 
Gas fuel utilization A78 
Gas generators A9 
Gas production, offshore A151, A163 
Gas/steam turbine, combined cycle 
Al4 
Gas terminals, onshore A162 
Gas turbine/compressor module A9 
Gas turbines 
chimney stacks A9 
combined cycle system A13 
design and launch of A5 
development of A3 
EA2 twin jet A7, A8& 
emergency units A7 
EM610 Al13, Al4 
for offshore platforms A10 
generators A158 
heavy duty industrial single-shaft 
Al3 


jet-powered A12 
marine characteristics A82 
onward evolution of A1l3 
peak load generation A12 
peak lopping A7 
pipeline applications A9 
residual forces on A8 
two-shaft open cycle A3 
very rapid starting A7 

Gear defects, signal processing 
technique C87 

Gear noise C195 

Gear pitch error C195 

Gear pitch error graph C200 
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Gear pumps. See Pumps 
Gear transmission error derivation 
from pitch error C195 
Gear vibration C195 
Gearboxes 
epicyclic, asymmetry of modulation 
sidebands C65 
helicopter design D32 
helicopter testing D37 
local defect detection C287 
Gears 
helical, transmission error C199 
spur, transmission error C199 
Generators 
gas turbine A158 
superconducting 
modelling B255 
rotor dynamics B255 
rotor structure B255 
Glass furnace, mathematical 
simulation C113 
Graythorp 1 production platform 
A154 
Great Southern Railway D1, D3 


Harwell thermomechanical generator 
A209 
HASP (hydraulic automatic 
simulation package) B53 
Headlamp reflectors B181 
advanced designs B187 
comparison of metal and plastics 
B183 
dough moulding compound for 
B181 
lacquering B183 
manufacturing facilities B186 
market history B181 
market penetration B188 
materials manufacture B183 
Heat balance 
passout cycle A34 
passout machines A35 
Heat energy requirements A193 
Heat loss, horizontal supply and 
return hot-water pipes C203 
Heat transfer, in reciprocating engines 
D221 
Helicopters 
engine design D31 
flight testing D36 
gearbox testing D37 
in-service engineering D38 
main gearbox D32 
mechanical design D30 
mechanical engineering design D29 
rotor system D33 
Helmholtz integral equation C133 
High Speed Train (HST) D5 
Hinkley Point nuclear power station 
A6 


Hong Kong Mass Transit Railway 
D324 

Hottel-Whillier equation A196 

Human engineering B207 

Hutton oil field A166, A176 

Hydraulic breaker, mechanical impact 
device A126 

Hydraulic circuit loading conditions, 
effects of changes in B56 


© IMechE 1985 


SUBJECT INDEX 


Hydraulic circuit simulation B55 
Hydraulic lines, wave propagation in 
B211 
Hydraulic pistons, design optimization 
of B59 
Hydraulic systems 
digital simulation B51 
pressure ripples in B211 
Hydrocarbon emissions, and fuel 
injection equipment D172 
Hydrogen fuels A77 


Impact performance of bonded joints 
C121 
Innovation and major projects A12 
Inspection maintenance and repair 
(IMR), offshore installations 
A164 
Interviews 
recommendations for B6 
school leaver moving into industry 
B10 
Investment analysis, discounted cash 
flow (DCF) B235 
Investment appiaisal, material 
requirements planning (MRP) 
B241 
Investment modelling, robots B37 
Invitation to tender B132 
Ionization sensors, knock detection 
D301 
Irish State Railways (CIE) D1, D2 
Iron—chromium alloys 
sliding of C35 
wear-protective oxides C35 
Irrigation machine, water wheel A] 


JET (Joint European Torus) project 
A255 


assemble and operation A258 
experimental procedures A257 
future programme A259 
mechanical problems in A259 
objectives of A257 
Jigs and fixtures 
automated drawing and refining 
B231 
computer aided design B227 
Job satisfaction B158 


Knock detection. See Detonation 
detection 


Labour productivity B209 

Laplace transformation B264 

Laser Doppler velocimetry (LDV) 
D295 

Laser instruments, diesel engine 
diagnosis D295 

Laser vibrometer D296, D298 

Lax—Wendroff techniques D137 

Lead launder A104 

Lead smelting furnace A97 

Lead surface films during rolling 
contact C51 

Leakage, containment in piston rod 
bearings B64 

Leather surface finishing machine Al 

Leyland Roadrunner truck, cab design 
B197 


Leyland 698 T turbocharged diesel 
engine B82 
Life cycle cost (LCC) as contractual 
requirement D89 
Lifting units, RTCSV D84 
Limacons 
minimum radius circumscribing B96 
minimum zone B97 
Linear programming 
basic concepts in B95 
dual B95 
metrology applications B93 
Liquefied natural gas (LNG) A76 
Locomotive 
diesel D2, D3 
diesel-electric D4, D5, D9 
diesel-hydraulic D4, D5 
electric D1, D4, D8, D12 
gas turbine D1 
steam D1 
Lo-Ex 
fibre reinforced A145, A147, A148 
squeeze cast A147 
London Regional Transport D105 
hollow axle developments D265 
London Transport D318 
Metropolitan Line D320 
Victoria Line D320 
London Underground Limited D105, 
D318 
braking D110 
car structure D111 
fare collection D107 
future of D105 
passenger attractiveness D111 
rolling stock maintenance D107 
running gear D111 
station staff D107 
track and signalling D107 
traction control D110 
train staff D107 
Lubricant film formation C27 
Lubricant film reformation C95, C103 
Lubricants 
cold-forming B219 
extrusion B219 
Lubricating oil consumption A178 
Lubrication 
elastohydrodynamic C182 
hydrodynamic, of finite porous 
journal bearings C85 
ludodynamic C173 


Machine shop productivity B208 
Machining, surface roughness 
estimates C281 
Machining centres B207 
Management training B13 
Manifolds, efficiency in turbocharged 
engines D137 
Manufacturing 
externally pressurized gas bearings 
C299 
role of production system in change 
B101 
Manufacturing industry, social 
implications for B47 
Manufacturing planning of change for 
contraction B101 
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Manufacturing requirements planning 
(MRP) B149 
Manufacturing resources planning 
(MRP2) B235 
Manufacturing system, flexible. See 
Flexible manufacturing systems 
(FMS) 
Marine power plant 
operating costs A81 
requirements A78 
Marine technology 
current research A82 
future requirements A92 
present and future A73 
research programme A93 
Marine transportation, fuel effects on 
AT77 
Mass produced components, non- 
destructive testing B161 
Materials requirements planning 
(MRP) B107, B235 
investment appraisal B241i 
Measurement techniques B263 
alternative B265 
conventional B263 
Mechanical testing, sampling of 
engineering components for B121 
Megatower A1l2, Al3 
Method of characteristics D137, 
A138 
Metrology 
computer-based B93 
linear programming applications 
B93 
Milton Keynes alternative B205 
Moment loading techniques A265 
Motor Industry Research Association 
(MIRA) D49 
Multiple-unit trains, electric braking 
D309 
Multi-purpose surface texture B263 


Natural frequency measurements 
B161 
Natural gas, offshore loading A162 
Natural gas fuels A76 
Naval engineering, Falklands 
Campaign D78 
Ninian oil field A158 
Nitric oxide emissions, charge non- 
homogeneity effects D227 
Nitrogen oxides, and fuel injection 
equipment D171 
Noise characteristics 
air-borne B215 
fluid-borne B216 
pump inlets B212 
Noise emission 
and fuel-injection equipment D170 
Ford diesel engine D121 
Noise generating mechanisms D199 
Noise measurement, tyres D199 
Noise reduction, tyre/road D199 
Noise sources, tyre/road D199 
Noise tests, air-borne B216 
Non-destructive testing B161 
cantilever beam B163 
mass produced components B161 
piston-shaped components B164 
pulley B165 
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Non-linear least-squares parameter 
estimation algorithm C79 

Non-linear simulation model A53 

North of Scotland Hydro-Electric 
Board (NSHEB) A177 

Northern Ireland Railways (NIR) 
D2, D9 

Nucleate boiling effects D209 


Occupant kinematics. See Car 
occupant 

Occupational prestige B141 

OECD GNP growth rates A77 

Offshore construction techniques 
A156 

Offshore engineering, under-water 


Offshore environment effects A162 
Offshore exploration and development 
A156 
Offshore gas and oil production A151, 
A163 
Offshore installations, inspection 
maintenance and repair (IMR) 
Al64 
Offshore loading, natural gas A162 
Offshore motion compensators, 
explosion hazards A229 
Offshore platforms, gas turbines for 
Al0 
Offshore production 
future A167 
new technology A168 
research and development A168 
Offshore structures 
cost escalation A163 
towing and installation A162 
see also Gas fields; oil fields; 
oil production 
Oil consumption trends A73, A78 
Oil discovery rates A74 
Oil fields 
Argyll A159, A176 
Beatrice A168 
chronological record of A172 
Cormorant A163, A176 
development of A156 
distribution of A152 
economic base predictions A74 
Forties A153, A176 
Hutton A166, A176 
Ninian A158 
production data A174 


Oil film thickness effects C182 

Oil production, offshore A151, A163 

Oil production equipment, topsides 
A157 

Oil production trends A73 

Oil reserves A74, A75 

Oil terminals, onshore A162 

Orbiter. See Space Shuttle Orbiter 

Oxides, wear-protective C35 


Particulate emissions and fuel 
injection equipment D172 

Parts listing and costs B149 

Parts master file (PMF) B149 

Payload bay doors, Orbiter D17 

Pipe intersections, stress analysis 
A261 


Pipe junctions in multi-cylinder engine 
manifolds D65 
Pipelines, buried, pressure— 
temperature relationships A69, 
A293 
Pipes 
configuration in concrete duct 
C203 
heat loss behaviours C203 
Piston ring groove wear A179 
Pistons 
ceramic coatings A137 
conventional A136 
conventional reinforcement A148 
design optimization B61 
fibre reinforcement A147 
Ford diesel engine D116 
heavy fuel operation A251 
monolithic ceramic A138 
re-entrant bowl A147, A148 
self-centring seal-less hydraulic 
B59 
slot-controlled B60, B61, B62 
stepped B60, B61, B62 
tapered B60, B61, B62 
Planning, manufacturing change for 
contraction B101 
Plasticity index C139 
Plotting routines B269 
Pneumatic binary drives B271 
Pneumatic servo drives, dynamic 
characteristics B271 
Pclytetrafluoroethylene (PTFE) seals 
D117 


Power generation, subsea A83 
Pressure groups 

and industry B47 

and social priorities B49 
Pressure loss junctions D142 


Pressure ripples in hydraulic systems 
211 


Pressurized fluidized bed combustions 
(PBFC) A45 
air-heater cycle A49 
combined cycle A46, A47, A49 
comparative cycle performance 
ASO 
cycle performance A47 
intercooling, recuperation and feed- 
water heating A47 
steam-tube cycle A46 
Prismatic parts, FMS B111 
Productivity improvements B209 
Professional engineers, social standing 
of B140 
Professional institutions B139, B140, 
B141 
Project control B134 
Project estimates B131 
Project evaluation B130 
Project groups B158 
Project launch complexities B129 
Project programme B135 
Propellers, n-bladed, with arbitrarily 
positioned hinges A237 
Pulversied coal boiler (PCB) plant 
ASO 


Pump inlets, noise characteristics 
B212 
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Pumps 

axial piston B213 

centrifugal A18 

distributor D174 

end-plate effects B249, B250 

fuel injection D118, D162, D172, 
D173 

gear, cyclic excitation sources B175 

gear, tests on external B215 

hydraulic, fluid flow ripple in B247 

jerk D162, D163 

jet A90 

positive displacement B211 

pressure effects B250 

prototype-model correlation B251 

quiet vane design and development 
B247 

speed effects B250 

vane tip effects B249 

water injection A158 

see also Boiler feed pump suction 
systems 

Purchasing specifications B41 

administrative and control 
procedures B43 

completion B44 

design aspects B43 

format of B41 

general requirements B42 

inspection and test B44 

notes to tenderers B44 

preparation of B41 

production model B44 

prototypes B44 

social and safety section B43 

technical requirements B44 


Quality assurance All, B153, B157, 
B158 


in project launching B135 
Quality circles B158 
Quality control B153, B161 
Quality function B156, B158 
Quality management All, A12, B153 
Quality manager B157, B158 
Quality objectives B154 
Quality organization B156 
Quality planning B154 
Quality policy B155 
Quality procedures B155 
Quality-related cost collection B29, 

B279 


Racing cars, Thrust 2. See Thrust 2 
racing car 
Radioactive waste management A129 
Railbus, class 141 D7 
Railway track 
dynamic response of D123 
with unsupported sleepers D123 
developments over 30 years D1 
electric braking of multiple-unit 
trains D309 
light D324 
metropolitan developments D317 
predicitions for 1984 D11 
see also Axles; locomotives; 
London Underground; Seoul 
Metropolitan Subway 
Corporation 
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Random loads, fatigue design for 
C249 

Rapid train system, X2 multiple unit 
D92 


Real-time control 
learning scheme B274 
software B272 
Reference fitting B94 
Reliability performance, as 
contractural requirements D89 
Remanent life assessment testing 
B121 
Remote handling equipment A130 
Remote maintenance vehicle (RMV) 
A163 
Renewable heat and electricity 
(RHE) system A193 
advantages of A200 
computer simulations A196 
flow chart A196 
meteorological regimes A199 
parameters A194 
renewable regimes A1°4 
selection criteria A201 
simulation analysis A198 
solar energy module A196 
thermal storage module A197 
wind energy module A197 
working patterns A196 
Residual stresses, cold-forming C270 
Resources, changes in B108 
Revolute joints 
clearances at C153 
contact loss at C173 
Risk, flexible manufacturing systems 
B25 
Road surface effects on tyre noise 
D201 
Robots 
applications B36 
basic statistical parameters B36 
economic parameters range B39 
investment modelling B37 
job losses resulting B37 
market growth B35 
population forecast B35 
state of art B35 
unit labour costs B37 
Rolling resistance of surface films 


Rotor blades, helicopter D33 
Rotor controls, helicopter D35 
Rotor dynamics, superconducting 
generators B255 
Rotor hubs, helicopter D34 
Rotor system dynamics, helicopter 
D36 
Rotors 
flexible, balancing head location 
C19 
Savonius. See Savonius 
Rough terrain construction site vehicle 
(RTCSV) D79 
assembly and testing D86 
braking D83 
commissioning D87 
design decisions D80 
driver’s cab D86 
engine and auxiliaries D85 
lifting units D84 
mechanical design D82 


problems and solutions D87 
specification D79 

steering D83, D87 
structural design D81 
suspension D87 


Safety valves, British Standards 
development A107 
Sampling of engineering components 
for mechanical testing B121 
Savonius rotor blade configuration 
optimization and performance 
characteristics A185 
experimental apparatus A187 
experimental method A188 
experimental results A188 
power and performance coefficient 
curves A189 
simple form A185 
theory A186 


Scavenging in two-stroke engine A3 
Sea Gem drilling rig A156, A159 
Seals 
polytetrafluoroethylene (PTFE) 
D117 
rotary mechanical A1l7 
behaviour mechanisms A23 
experimental studies A25 
face compatibility A27 
face waviness A23 
interface lubrication A26 
leakage distribution A21 
life distribution A20 
literature summary A28, A29 
operating conditions A17 
performance A19, A20, A21 
power dissipation A26, A27 
pressure histograms A17 
PV values A27 
research tasks A23 
standards A21 
steady state theoretical analyses 
A24 
structural deflections A23 
temperature range A18 
tribological background A23 
vibration effects A27 
wear A27 
Seat belts, child restraints D49 
Seoul Metropolitan Subway 
Corporation D175, D312, D313 
auxiliary equipment D183 
braking equipment D182 
combined testing D184 
equipment layout D178 
in-service running D185 
propulsion equipment D180 
route network D175 
signalling system D178 
subway system D175 
summary of technical data D185 
train performance D179 
vehicles D176 


Servo driven pneumatic modules, 


front end control scheme B271 


Shafts, modal balancing C71 
Shale oil 


production A76 
reserves A75 
retrieval A76 
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Shells 
cylindrical, interactive buckling 
C259 
torispherical, Drucker-Shield limit 
pressures C232 
torispherical, failure, by plastic 
buckling or axisymmetric 
yielding C225 
Ship propulsion plants, linear 
modelling A53 
Shipborne trade trends A78 
Signal processing technique, gear 
defects C287 
Silicon carbide, high temperature 
creep properties A141 
Silicon nitride, high temperature 
creep properties A141 
Sinter plant A97 
Sleepers. See Railway track 
Sliding of iron-chromium alloys C35 
Smoke emission and fuel-injection 
equipment D170 
Social implications, for manufacturing 
industry B47 
Society, divisions in B47 
Solar collector system A196 
Solar energy 
in industry A194 
see also Renewable heat and 
electricity 
Solar thermal collector C145 
Sound pressure in tyre tread grooves 
D203 
Space Shuttle Orbiter D13 
actuation D17 
ceramic tiles D24 
design and development D15 
external tank close-out doors D20 
flight test programme D26 
landing-deceleration system D21 
mechanical systems design D17 
mission description D13 
payload bay doors D17 
radiators D23 
star tracker doors D24 
structural design D15 
system description D13 
thermal protection D24 
tile design/installation/development 
D26 


tile installation configuration D26 
vent doors D23 
Space transportation systems (STS) 
D13 
Spark plug ionization (SPI) sensor 
D301 
Specifications 
general B132 
purchasing. See Purchasing 
specifications 
technical B132 
Specimen preparation and testing 
B123 
Spline functions, in cam design C239 
Splines 
B C246 
cubic C241 
higher order C246 
quintic C241 
Squeeze casting process A145 


Proc Instn Mech Engrs Vol 199 


SUBJECT INDEX 


Stability criteria of horizontal fluid 
layer C145 
Stadive surface vessel A164 
Starter motors, clutch sleeve extrusion 
B219 
Statistical quality control B153 
Steam plant, marine operating costs 
A81 
Steam-tube combined cycles A45 
Steam turbine cycle off-design A33 
compatible values of 7, A42 
controlled passout A41 
definitions A34 
free passout A40 
heat balance A34 
heat balances and cumulative 
flows A35 
performance estimation A33, A134 
steam ellipse A37 
throttle flow and inter-extraction 
stage group steam flow A37 
transferred passout A40 
with reheat A42 
zero passout A39 
Steam turbine disc cracking A59 
characteristics and location of A59 
crack growth tests A63 
crack initiation tests A64 
environment effects A66 
identification of potential key 
variables A63 
low pressure A59 
materials effects A65 
new systems A67 
recommendations A67 
stress effects A65 
summary of results A64 
Steering 
RTCSV D83, D87 
Thrust 3 D256 


Stirling cycle free-piston engines A203 
higher degree of freedom systems 
A209 
linear model A203 
root loci A206 
thermodynamics A208 
Stitch drilling and bursting A127 
Strain gauges, branch pipe intersection 
analysis A264 
Stress analysis B148 
pipe intersections A261 
Stress corrosion cracking (SCC), 
steam turbine disc A59 
Stress rupture testing, specimens for 
12 


Structural dynamics modification 
(SDM) technique C21 
Suction effect on fluid stability C145 
Suction lines 
tests on B212 
wave propagation in B212 
Sulphuric acid plant A97, A98 
Superconducting generator. See 
Generators 
Surface films, rolling resistanc of C51 
Surface finish profiles, assessment of 
B263 
Surface parameters, r.m.s. value per 
millimetre C284 
Surface roughness 


elastic contact and wear reduction 
C139 
Fourier spectral estimates of C281 
Surface texture, multi-process B263 
Surface texture parameter C283 
Suspensions 
ambulance stretcher D151 
RTCSV D82, D87 
Thrust 2 D255 
Swedish State Railways (SJ) D89 
Swiss Federal Railways D321 
Swivel effects on equiangular diffusers 
C293 
Synthetic crude oil A75 


Tankers, road, aerodynamic and 
rolling resistances of D237 
Telephone transmitter/receiver 
capsule, design and manufacture 
B189 
Temperature measurement, 
combustion chamber wall D207 
Tender, forms of B133 
Tender/contract documents B41 
Tender evaluation B134 
Tenderers 
instructions to B134 
notes for B44 
Tension leg platform (TLP) A166 
Thermic lances A127 
Thermo-electric interaction in 
resistance spot welding B72 
Thermoplastics, ball bearing raceways 
C339 
Thick walled components, sampling 
methods B121 
Thin walled components, sampling 
methods B121 
Thor crane barge A155 
Thrust 2 racing car project D239 
aerodynamics D251 
angle of attack D254 
basic requirements D240 
brakes D259 
chassis structure D246 
cockpit D252 
configuration of D243 
control D251 
crash test D261 
crashworthiness D261 
dampers D256 
design considerations D241 
drag chutes D260 
engine details D243 
engine mounting D248 
fire extinguishers D261 
fuel system D244 
hubs D259 
Mach number D254 
monitoring D254 
performance D254 
results D262 
safety D261 
specification D264 
springs D256 
stability D250 
start system D245 
steering D256 
suspension D255 
track selection D240 


© IMechE 1985 


weight distribution D251 
wheels D258 
Thyristor chopper control of motors 
D180 
Tokamak research A256 
Training 
as postgraduate activity in 
employment B139 
continuing, see also Updating of 
engineers 
external B11 
external graduate B12 
general skill B143 
graduate engineer B11 
increasing individual and group 
effectiveness B14 
industrial student B10 
in-plant B10 
in-plant graduate B12 
management B13 
practical B140 
professional engineer.development 
B12 
proposals for B9 
review of needs B1 
specific skill B143 
undergraduate B11 
see also Education 
Transfer-function models A56 
Transmissions 
compound D275 
mechanical D275 
new truck concept D275 
RTCSV D82 
twin splitter D275 
driver effort D280 
ease of driving D278 
field tests D281 
future trends D282 
performance D280 
physical data D279 
preselect mechanism D277 
preselect mechanism tests D281 
Transworld 58 production platform 
A160 
Trepanning machine tool Al 
Tritium, fusion reaction A255 
Trucks 
cab C44 shell design B197 
new transmission concept D275 
Turbine work function D139, D143 
Turbocharger simulation, high b.m.e.p. 
A290 
Turbochargers 
ceramic materials A141 
residual fuel oil deposits A181 
Turbocharging, manifold efficiency 
D137 
Turbulence 
and convective heat transfer 
coefficient D223 
combustion generated D225 
in reciprocating engines D222 


© IMechE 1985 


SUBJECT INDEX 


Turning 
cutting conditions for finishing B87, 
B88 
cutting conditions for roughing B82, 
B89 


optimum cutting conditions 
calculation B81 
Tyne and Wear Metro D312 
Tyre noise measuring methods D199 
Tyre noise reduction, possibilities 
D199 
Tyre/road noise sources D199 


UKAEA decommissioning 
development programme A123, 
A129 

Ultrasonic testing, hollow axles D273 

Underwater manifold centre (UMC) 
A163 

Updating of engineers B169 

academic qualifications B172 

action by employers B171 

certification, validation and 
continued registration B172 

funding B173 

identification of needs for B169 

individual viewpoint B171 

national scene B171 

nature of B170 

range of possible topics B170 


Valve seats, Ford diesel engine D117 
Valve trains, Ford diesel engine 
D115 
Valves 
exhaust, residual fuel oil operation 
Al8l 
inlet, residual fuel oil operation 
Al81 
safety, British Standards 
development A107 
Vibrating bodies, acoustic emission 
prediction C133 
Vibrating systems, parameter 
estimation in non-linear C79 
Vibration 
flexural, superconducting generator 
rotors B257 
gears C195 
harmonic, of five-layer plates C311 
radial ball bearings C181 
rotary mechanical seals A27 
torsional, measurement of D298 
torsional, superconducting generator 
rotors B258 
tyres D199 
Vibration analysis 
gear failure detection C287 
superconducting generator rotor for 
B256 
Vibration isolation, ambulance 
stretchers D151 


Vibration measurements 
diesel engines D295 
engineering components B161 
Vibration spectra for epicyclic 
gearboxes C65 
Viscous damping, in non-linear 
vibrating systems C79 
Voltage potential field in weldments 
B73 


Waste heat recovery A81 
Waste-to-energy plants, operational 
performance A117 
Wastes, fuel potential A117 
Water jet cutting A127 
Water vapour, self diffusion of C159 
Water wheel irrigation machine Al 
Wave propagation 
in hydraulic lines B21 1 
in suction lines B212 
Wear 
ceramics C139 
piston ring groove A179 
rotary mechanical seals A27 
Wear-protective oxides C35 
Wear reduction of rough surfaces 
C139 
Weibull indices A19 
Welded joints, spot, impact tests on 
C127 
Welding 
electron beam B126 
resistance spot, dynamic resistance 
model B71 
West Sole gas field A153, A176 
Westland Helicopters, Milton Keynes 
alternative B205 
Winches, RTCSV D84 
Wind energy conversion systems 
(WECS) A194, A197 
see also Renewable heat and 
electricity 
Wind turbines, one-bladed A237 
Windscale advanced gas-cooled 
reactor (WAGR) 
decommissioning project A123, 
A129 
Workforce attitudes and motivation 
B209 
Woven fabrics 
industrial applications B67 
mechanical properties B67 
Wylfa nuclear power station A7 


Yarn extension, geometry of B67 
Yielding of torispherical shells C225 


Zinc plate casting machine A101 
Zinc smelter economic survival A95 
Zirconia insulated engine A142 
Zirconia sprayed components A143 


Proc Instn Mech Engrs Vol 199 


ae 13 
ae i 
; ; 
7 
a ee 


. . , Q 
*) 
. 


' ri i Lt re 
: + ; : : 7 mite : vw 
: F . : : i : 
ae a as . # oN + | % : 7 re 
: : gd al ee Re ¢ hy Bice Ey ’ . ie : s i 7 7 
if Reser ae eR ae i oy : ‘ - : : ; ee ee 
& , iy an 2 i : 4 ci ‘ er peed Ya ee Soa: eee eee Peserat 
et Lis 4 . ; : e = ae ee 
i we en nae ave F ; 4 ‘ : , aes ee : Bar ee ahs Ps aa Coe ane 
ern ae : . cts Les i ; | af oN 2 site Reg: Au Dass a ea ae Sage é 
ee 5 eae cae eS ee corey o! : eg et a See ta are abet BC eae 
pO Ae Te a a a ee ae eo dc a ee a tee 
44 ae rile ane c Same: oa * : F F ‘ ve ie Fe ne ia eee a ian 
| a see eu oins eure fi een : A oie et igs f pis a pea a eae ee Oui 
SAE ae «is eae bse eimewat a fee i : ‘ : : ae eae ey ee ee : 
H : all ite Soy ees : See is eae eat ; zi é hes ‘ eae See ee: it SAS ee ama ee Meet 
oe tog [maa : ets Rin ce gaee jg eae : aap i ~ } < : : pei ee ce 
a a ae 7 ene aenay We Wiese. oy eye 4 1 ete 5 Ps 2 nah Aut ook many het Wap ae Pee: 2, bie eres pei Set 
po. : ee On cee a age cn Sey eee fe Bole fps re eager ct 4 ; ae ae age Se leg eee ea gt 
i “ is : Peas: Gat, eens eas! Poetic ae 4 Licks ae at bo = Fi, NS ee eee Ur ce 2 
eka i - fe * Cran, Boe ae oe ed * tinge be ; e 7 ; see ceeae Maer Ryo Co Bic iy Spates ie tae 
4 i : ‘ i Fea cbr een OE Pr Sacetns q tera pe on % Lea : [ess 98 Preaek Oh aia yy a pase in Ss 
Ftd, Ah se tikes Lg Ny Se Es eos ' i E “a ie Hae eps? * ‘ " Pein a Neg mamas es ee as 
{ tgs : ate ae Nin tae See ce # fie tS See 3 i : ; hig oo ae a ae poeta wie Ae 
‘ i ee ai eae Ae Vy se Geen k e527, : ge ee eee ae pie e's Be & era oy ae P 
a." ay iy no saat ua Bicee Aeon a Geen Oe ae : ur ge oe Fi pe are A ey ae ae Se a8 TS Sor oe POR 
S ie caitd i oe tea Bp cals i ae Speed is Berar ae oe ee ee _ et ae f rah A eee ee eRe eee Ge eet Bie ee 
: Jpeg iat Cae arene meer ge eek ay ee ee ee : 1] i SRN ee Cig AS ene sre et ee etd eters se atlas fo Rigi et 
- ss Ae oer | a a Ce el Cae = ee ae ron i BG Oe es ee ee ee ee 
: es r oo ae Bee ee 5 4 oe fs i See rie ee < r é a \ at ae ee aie a ee a ce eee a ceva te ie os Bee et 
: Pee eee oe oat re py ? ees i cae he Pine (os a es A ne Boe for i teie tae PM eee Ce oie ee 
‘ Jeno ee ag te Sie ei oe : z ert gies ees Bena ke ee pa ane eereGe ee Vinee pe 
: s 2 eyeesde Lt ae a Bene. eatery Sea ae : - eee ames Beas PRs ee rel Pe E irtcopaern sie ae 3S fa Rei cas ee me 
re pein ae ae ae DO eet aes * Po ooh Gace =a ret ea arctic eee een eee pee ete as: 
: a Bee ea or eee eR e ‘ suet aaat eee Te wha ae shite E ies = es eS . i é fh BSCE gap tas ge AoW cc Leo RS aa alec Sn ee pense 
mas : fi eee vereer as oye pris tee pee a eS oh erage oe aaeh caer et ars Peart ee hens. eae pr hla) pete el coon ay 
: Be a ee ie eo ek : ; Co EAE ST SG ee Bee Ae ie ete: egies Ber a Wepre 
pio feng pe ee oe Bare os rae 3 Seep oe aay aa ee pe a bes ah cee pe tet, Sardar wee eee 
: Sees ROME os Man tue weak er ae aL Fy ON NS re ai F tina ame wise rat ‘ E Rare, tr ar hes Ge ae Se ses 
os eee Rae re cereal eS ae | nomi" io ooee Ee rel - et ee Sant sera ae Payee emer See ee 
ie: ee pa NRE a Ue ame oe bee ee RE AL SS Se at eee ee aati: ieie iss eae en re Soe 
eae saad ‘ Pe si fecal is ees rane oe ‘ Ci Er ren an ee isc: ; ees we ten Pos Dec are SRN ky ies : ay Wemicarreret io) es aa ae ie 
: ee SAR a ea hs coe ee ee yee eles: ' > aig . ae i ened ats Gdn at tek Cre ae Eero ee Oe eee ae ee ae 
‘ : Reg a oe ee ee ict ct Ma ean : ee Sy Thats eh s Ca gr maar nee, er ee 2 ah es Re ee: eee ye 
ay Fa oak ry a See ae i ae oe ie tac 4 toro Pa iNe Cag a ee elle ae eat ees re Pitas ees ae melee See ey ne 
: Laity erate rom wie Ey pee ey hare eo os RoC eam ER is A c iN ee apa ope BR ite UP ale Ht bee ee = 6 aly meen Beenie ee 2. 5 ay Panetee Ses ake 
x oe Nee e oe a A Same Sem sos eS ‘ 2 oe pe enc OShg Tt paraiinea into Re Hi cate Ming Teer) RAE So wack coe ay Bae, 
3 7 aa ej tee aNd tot EM SE Sp eer agree B : x za : Metis i Ait ce tence eo eae Mason cae oe ee “ke Si die te een ‘Sees 
: Pa ee Nai cara. ge eee * ee ers 4 eer’ I ae a een ES Se re erry ie ee a oF 
ao E tee Pee aeag ae’ eee tele Aen ie: Ae ee : : pe 8 Bec Pe saer, Me arp ee: eek oe ee teas vet | he 
e acto ligt SOS eer eles eae ee pCa nL eee cee : ; bg Se Fete, nae GE eo a Rrosuticn Pee eee ae ee : Sis 
‘ x t slate Invade eT Tg ace Sp ee a ate i ee hee ie PR oa a i Go Serge eS Rear Sainte nese oy ae Tiere eee Rede ae meee 
bat We ee ae sei lee or 2 eee ‘ Se Fae See a atte Ao ies i eee OES ites Seer eect tise ma 
ye eS ee Meee Ae a aay eae ee 
: A : eee eee Vie Daman ore : - cs Bee er irae oe hea eae ee Ey ae Peet 3 Seo ye 
ORAS aie ester eames yas neh M Mingl hethe tas 4 ering : Ping eh * Fe ‘ t ie een einer Clare Tee Re ee et Wig 8) Epes Sy Dee say ah eae meet od 
tak; RU: baba oe te Sot eh Hamer cage dle Ste uci Ee a Cat eae ae Sipksactay tole Fi SY a molkit cay Ue teaie notes oo es ee Fee cat 
. Ne er tats se eee ee Ce oath tee hice ee ees pS ARE aaa De gyms es ioe te Sage cect RL, Ss scgene eee siete ES ocr to ane ae eM ta 3 
mote Se Bae aie Gal Acs ices i eee aise AO ees Pee ee us rrr ae Ree : ee ee Bet ee eee 
. ome i fc te ee ees eee pommeey:. fe Sys 2 eee etree, Sie 2 ae eo ee ae rie 
: : ee i SY Beer ae oi eae taege (0 it = ae errs Yeager ele i Ronee i is Cale 25. eee as Semi ee fat, (Gr Shes afie d 
Rye Paneer et eee ae Te eH opm pars saat os a ene ee ee pretense ee Sao tee Se cia ti ee aN or Te ae asa e ; z 
: oe Uke ibe eer Mena haeear ; ee te ccc ae ey Sar ome esate ete a ; 
— Nae, Pi Lt Son Rae ony Seon y eat Pe steer a, i er Mist Poe Haay 3 ote ea gee oes Spice eR tel A hee marae 
sates ae hes fe oe ine pore. _ eee okt fon atte tn ae ae Gen Sa pe Gee Si ee Mae te ate ise 
. Peragea sige,” ee est pee Ray oi year bmg ae ee 7 eee Bes gs uae eee ott Sa a se oh Obes ee ee Shy Seg eR oa 
p oe See Aone i, Gite. (eee ieee Beale pea seaanar: se sh jie pets _ a: t : Bes -ust peau aE NO net nae 2 ee ee oe Secs Gre ser Lair ey 
: ok nana, Se oa a cate Beir pe sae q vey cueer ec ag EE Oe een eh, aaa Re ee 2 ane 
EN F : 2A ee: Sig Hapa amen ae Pete leo aa ea Be USE aes sees POUR ig eae, rm Sei a gt et peer ge yaaa Bere alone » 
ined : Pane er See toat ca, Cari ae eae YEO Bese eel F Metre tt 2 . LE RG Tee ae BURG nec OTE Seon 2 Wi Oe ee as eee Phan oem Se acy = 
bs i . obatranet Peet Brien ety PD ey aaaAt 28 nt ps Sa ere ¥ ; erie bt 2%, FPpaleg ait cs (era Ear ee oc Cee eae te 3 tee ayer es ae ee lael 45 hoe ent ke mes $ Bin : 
: TS eee ema ut Cel a Ga teats: 2 Roe 3! i OUR em eres Se ene Py ener Bee ee es gc Ewe ie 
| USES TAS gags aun eed ee ae GS ee | fg ; Ss ee a eT ce kee na es SBA GTWE A aghes AEE ee iE Wega ae ne Se eee A aa ee Br 
Sepeeecws s a geod ee A a cE, oy rote Som j ia gers Neen ott GEN 9 eget tye Se Seats dees IP Rare rote Cane stant 2 Praeger 0 8 a int = Lens ine ae | 
: rea cee | ee ee eee teers Rice oa Coe fe Fe ‘ CRE SCRIBE cat rip ie Gee ss Ste ena ee Dear ete eee me : 
me Ge se ar tN Ba te NOEs PS os enn ‘ is My gael oes Ok HY Me Nia he te Bair geaec en Coat et Tele pity eee ads TE a ae a3 : 
: ale Sas rege ey areas one: Sie eet ye cs eee es eee Ger eh ar erg Cen oe nn Cae Beir oan ere faye 
j ere SL eee ae RES elon ae ey ar a olla oo ea ae ee ery Sec sates rag | Bice She eee Fi lneis cecil mint ciao 5 ce Ge ee age aes “ : 
F or Rites PAV ANE i aa Oe anh 8, pags * eet oa eager Petco ae ie ¥ sede oh SD aera as nite FAs. Mea 
bio! ines ge ES Seana ust Be ey) Riche Se een fF Bucs ee ee ane eae aN Dr Gate eae ne SES er ol cel Sear oe eg cha een 
ees Be aye aca tame Gest os pen ae | Bet oe Ped ee tae eR eee eke Sut om et sl ee ee es : ee vith s ; 
Bae ered } aes Nae db ae See ats eae eae (cc See it ee ra AG Ae ae Gey See. eee ee cde ea onions SR ee gees Cees NESE Ts nae ra : 
Ren’ Es AMPs Sr es ioe ra Seren ve ce prabed SRRORED Yee SAE F * Bote : Nip dices atthe - i f er Gar ar ea eile aaron en tetas fas ees ae c 
; pees ete ees Ws nc» pl ea ; tear fre See ie g f Rote ‘ ORAL tesa ae pea Rehan ager Fe Ce eee ie er 2 faite tants a : 
~ SOT Sp Bales cl age aut aaa oars rea aka ae Ree ; Hae = 33 ete cS Agusan y eaeuee eine 5 ceil evomeees Ge tee an bay 2 eae ee ig 
Wee eter phe Beene area ae ae Ne Soe & i Ronen eS ge erie ena 8 et aha ae een gaye a ese es ee a. ee, 
ee ee ia ae is he ea enw bse Shree cies aes : ate Se Samra Wee ye Bi edhe oe Seah aes kee eee ee ee Set ee 
ea: oe fee yh aie ee eee Dice pant Ath Riayat pon is Seem Se a E ay ren ean ed Fe et a aay he ene ee 2 aR ee ae ‘ us a teks 
. : iain 0 AO oe a es SS Ue ener Oyen ec a pee ane <e| ae Seay pC Dia Or iee Gee ee A tik eS ere pds eee re a epoaese 
ee apc pgs hase Nitiiea fas pa ee MRR RE el ob Mi ae | aia fe aaa is Creek outa: eras oe ee ieee aa bi aaa Dee age : 
ee ere ee isk he Sc aes pe eae ce ae amv Eels Sea aw Uae Eee eee rte eee eae as Eee pe 
Pe eae yr er Vine ene ere ae Ae ee cet wees a a gn eee meee Se eee 
7 eae eh ee Rieter Peal & eet ‘aah ey eet Cer oe ay Ei ogee Poe tes note ha rarer) Secs Cnt oe ante aN Gaia ie mae Mgr ject einen “ieee beeen ee area aa fry re 
‘ Bete ec, eae eae ead BO He Ao Re pi Ge son ts Re EEG: Peabo Sica ‘©. 3 Re aes Mpc at tek al eee ae) ee cee ee fa A Smee ie, ee = Rites don. eee i See aa ae ‘ 
SO res ae ee ee pe oo ie aang SRC tate Ses in ele BAS ig et me Aha Soe ee Sh aera aaa Seas 
ave toes : “De MEDS tug Ne mn awe ye eee age ys Sooner Baskin 5 (ens. ERS Wy thon aa (EON, vet aM oh sch tara oe Ie ee edie wees a Se ee Ce. Gee eee ee * : 
tie ts Mine Cece a eae Gee Se ee pate Peay ees te Sauna ee 5 ae ue crag SEN Sah ates Ne a Ra ers eee i De cera : : 
i a es oa Peat Bee vee enn ewan tam i Ge tee oR eta ors oon gees eee Eee fetes Lae eos ete oe eo Boe i: a Se 
Sik eh a Rome Vue scuimte yn een Ae Sa ene i me He certo ee a Regt ere ego A Heras eters rhc OU! ote 1 ae eee Seine: ; eae 
Sg ee ee 8 pee ey a eee ee See Ce ee aes Pe: eof Cees Ges. 
pot re ee eae See erg oe es et aed SB rae oes ty OGRE ane Se Seen ce eee Soe Ble Bey St eta eee ete Bie esa wee 
R Rae ee Se eta ee ah URE ay SON eae 5 ae ae Pec Ui a a re br Dieter Ee mn idee eee Me ered oe tas eet ey ta 4, 4 ee 
PS ee ee Ree ee eee aly Scere aa tueeee Ose aie enue. ee Ty ek eu ee aac eae Se ee 
¥ i RDaEM a Sob ekety beep ee ee ccs) Mie Mbeue ial ee qa oh cj Ga pert eae Weevil eee ee ee ee ae De ge ele 
> Pees ae See ces. Bet eee os ag = t Fear ee eek eae OL ea ee a saad es de oe City ae » Ay opens Meuse See tes et 
Be in ie Rare tte: oath. eS een SRC ee Pe coda Sete Po a ee cceugen oe See a ae Be Be es cAioh ee ae ine 
2 ‘4 EOD epee cy Mees perc ts eRe EES oS Sate eee ae Bates RAN Da Se sais glee A shee ee a wale fie ae nee ee eer are 
oeheaen Pee ee a Bes ae ee ws PEGE 2 Sn Saray i ee ae BG gee ee es pag eee ee ats baa idl eee en ce ese OR aes ee a ae 
a3 ee ; Sp ai Oeste ca Ket eee See See OM Fo i rane eat EAR Ts erat aaa ho) eed eee Te eee 
ers tea ft SR oe eee Aare Sat wees aa 5 “ oy Air Seed ae deer cere ce {o aOR Toa ei Bae ee as! : te ‘me, Oe Aes ie ‘ 
5 : ees es Pom ite new rcs eas page Se tae 6 one AS isa a i its oe etacie le Fo WEP orga ok aia ec ris aa kala io ei aa a eer ap viet sa a Bol ch tears ig pigs etek Bes 
i a OE eee Lae ae We eet ee ee ee ae Poe ee S35 ee ee mi : 
eatia ie Perham” be Suhre Sete foes Be ai este. ty Hist at sa Hee ete cern cinta = ii dence ee Sees ay te emer ete pce Oe Ways oe Sela eure eee ae eae oe ler ee: kg ee Wisk ery Pere aed % 5: 
5 Bea i eo pe te ane pS aie Cin 0 eee cere Cay ieee Mellie MON OC oats ergs See = Bhan Re Sate Pe RAN oe ge ieee Coble FC eh ele dc aay tea Bees oie Ay 3 
te Ce met even a ce Meee apt be tee tinea ee pre ots eke ai 8. : RE woke Sig aie ae Lee ana pt eg Oe ae ae ae ite eign ee eee ee eter EES plo SMe ee aaa ) 
: Fs yore ee i ERE! eager’ Bee Meigs card Ree oy i eeirrgs (aate oh ro eee any BG Aaa eee as as ens ory Boise best aad Ramiemeeee : ae 
; a ae ae oo esate a foie ita eerie. 2 aware Se hi y Sia SEARS et eet shea aat Seger eke ee Le Big SSP Phe: esl a ea van 
: Feu E awa AR bag. uk a ee ee le eg ie a ae 2k Bees Sor ais Hoar Se ee ae aig 
USE cent anc Seem Cc weet ee ee EE a eee og Pee Tt) ‘3 PE te de ae ig ee ee eee ser ee ee eae eimai st fa agente Sane tenor, 
Se Mahe ba eee Se ole emery cnt to HC Rese en sai ee ra Mega tal oes Lape cacee Mere mew Sy ers ng ore ae ae ni i rare Ree ears * 3 : 
Re ee ge Gs Pea, et as i ee ie eo oe Sone ee en Wer ee sree tr ema oe ee 
pee ea re ee (on ae peter ae Sy Og Pes a pres age Ve (See ee a ee ee = 
ta By eee) iy DU ete eie! SBC et peepee Lc ie eel Oe Se SA AOR aan (Wc cae teeth ok See Mme 3g We cee a at Smee ns ee ic = 
sail i ae Spee talus ee Se i ae os Se See Ba Pe Baek ats Ae Be ee ee es pees | ee 
ie Diet BE PR yA Be eens ie art cate Rn eu ist OS Re eG ont cna ole eee ea) Sie or beara apy Se. eee : 
aise pees ase) eet oye geri. Ss ae Geena Deal ae Bem e bey ig gee ANE he am ob ieee GRO D8) S88 Are REG ees ee I Peed hes AR e908 at oa Bee hg oa Pee: * 
z bs wee aE Bean ene ert BE eon > Xplor See co ene Sc cod cr memenieerge Gerem gr Sy I (eo ee ee Aes its Np je mea meee 
. Ree Sen eee Pe cage Pech etey: Sas, “bei an Babs <> Stee Pee ; oe PGES ANS Ae ai ae SCR See Th cotta Senos y Bah gir merges oh eS RiGee egg eae ceed f 
oe eee no Ee a Be aE cl ae ee peices ee aa Ss a ee cag een ne Oe Es Si ee pon 
egos Breer tee ar page ee ae ae nel eee ee eee Beereeran S25 Ph G. Fi ee ee a ies ee ee a” eae are ee ue each ; 
PeAp eect ier aukick as es a Se ag? ee Cee Ret sh ee ee ok Ran es ae Be oar oo ee ae ee Gee ee alae ae a es ce ee ee eo : 
ee CORES hos Sica: ne eS a cee ee EL meee Sb bee Peet 8 ie cts mined Er a AS (eam rn Be ee SuSE ee ee ia ns A e ‘ 
fe eee aR! hs igs pee frees Ded oN ides Cee ae ake bie RRS eo Pela Te us sat PO as ay eek a eae Pain ea a esi ag Fe ett en te eee ope. ie ; 
we ae ae Sp eae ogee Be. aed aon ES eee Ce a aa Seen eae ee ioe 
Piet aoe sant og Sm hy cues Parr aaa Pane ea fei igh ea ee Got pee Mae he, ceo eee ee aheh aera fo ee es eee eae ; 
i mea ae if Fen eat jeigecith tas Se ee voar el fr ee ERE: a etre fa le, eg DN Reece ie Pe tarenelen | buco aes ha SARE age ee Bae tags Surg ge 0 sc OT gc Mend aa SET ear : = r 
ce staiatigeeiarigae Oy eee Ria eae Po ee Sr ee ats i Fee Phra el etaeera Os Sky ae ee Pes pate beaks abs een etc e e : ‘ 
ee ee a # owe ean Oe nes 2 Sees ae Ne ae Ie te ei ae at Blea: Pe aes ere reins rae he ie eae Le Sage 
peepee i BUTE COE Fie reg ee nS, a as ae eee ae eee Beri eo ce Te eo ake, eae aoe Pe cr ee ; : 
ee ee, Wie Pee eae sa Becomes oot RSA p= SOLON ae eae a BS ee eo ere tne ieee eo a Sea ee eres ire aa ae f= 
j roe Spain te Ey a pase ie ae reas aa Bie hcl Nee: 6 ‘ ae Ty ee ede oy cas aadiae te te saree See See hans ah be : 
Meee EAE erates eee ee tetas Ss Ba pear aige ae eo aoe SR ATEN arco Bee ak onl PN Cea | aan “oy bes aia 5 mie rrted Be eee ; 
he rn iii dy Ree eS aro Sea yt ore ane? ae eget teats, ust cunt Re cine rena arn, | ee a itt Praca hme Martti Sik Any ee ee os nica eae 
papain’ : 5 TOI eer aaunene aS, seers eos igen Many So ae Pee Bee gare la ay Gh eee ee Rees Bie a reeiaeage weet Te ne ee ad SESE ra 
hag eee ee re ee: SR aeae sc UR ek eee Beemer eee cee 2 a ae ele a. a fee Pee: 
tele cg ie ag kh ae A ie Leake i ie Loerie oe Pea dint eng eee a Se ee ae et ee Loe eee ee ea es a : 
ce ( yeah: EN RAs ee ee uoWeas e ae (e Ty Sate Rees Coes fem ag 8 ete eae ep oke Pewee reef ee ciue feet oe aa Che a ; : 
: Sea RTE AU iaica oe rime raee ey ft ert ej i AW ME ae aeeseee ts canta co ia eae, Seis gh) ena Be Te oe OR a reat ‘ 
. Hee ates ae ta ee ie ee ae oy ol aes Rey, fet peat a et eea c ache eRe oie ear Sorter ars eee ye tees Teenie veneers Sa Xe : 
Se ele Pe Ned om re Aa ee ater ees, Seatac ae eee eT Ge kc Aeon ena Pelee re ae oe Pe se oe Pete ee ao ce phic eck er eee : 
a Peres Sere eat Sica Rtas Se ee aA eee oe ore Oe aa Pi Rites ret ee Ps Ce eee Rh eae SSEear te tar, ey fat. Se Pete | ews NG) i ae 
ont ete apres oo Pe ace oe ares emi ae ae ge NEE TM Si te ba preheat Ae peer ee ee ts oe 
kee. Sar, Re q g ee oe Sitges ae ee el Sam eget aeea es Oo ae ae eae | Bh a A eon se Sic) aks Bee os ee ee 5 & 
es eee er es gna oe eget Pe es cee am ay deus ears 8 : Mar pee mA Meet Shake ici nak Coa Ose tee EE Viet ea Spec te ev ara ee ae Ls) Soa eer sae 
PR ere ea 5 ee as Re Sonic Hon pe ree pence | ies ane ea yh : hice et ren eee SEE a Mee at ee bs at Pera Patan mega kee Pete sa cue Be ee sys ae ile aes se erg eal f 
he ee ee a pee eal ce ey Fae reg ee al Uae a S/T karina SI ie Bre Seite Lae ee ee SS Beer hee ; 
ro TE EON aie, Moe So aa re eg ee 2 SO 7 a CoP Es eat Tak Page Ree EOS) Le ria ete oe eee one Pee og Sr es 
sos Abe pies re tee ah, cee eee ee es oe eae es Pe Ge eM eee egies oye ned, ue i Seti mea ghaee et Re Gee rata era (pees i UES >: rand es 
ee i Ty ety ts cae Ses Beco a ay ae iil ee TESS.) Ses Mea nome es pede Rk Ay aN eee peta, Fol eR ee ger 90 cleats cope: Cee tye ak 3 : 
Gale Ue eee toe We an i a eee Res A ea Sea Pere ea oer. pe We Se ae re Cae se eae ro : 
Eee ein ae Vee en Se eh aay ee ears ee : Sah Ge Aa ape Vea ata a ay ois teh a5 Sees Ratan are alee Eat ee aie Ree reg peas: ee: 
Pee ee aN Big es. Sa cae oe Wee ee ee es Y he * J ee Uae ane se ee be fe eee ee ee Bee ae See ee ee a oe ee 
goad ce te NIG I yea ae Ses eee cr eae sei ga ch e Fo a ee Se caren s eee GG hs MS ie hs eer AE ad GE ae 
Bees es ese, pee a Mcgee Sea en eee Co he age emo eeny a Se ee chee Sunt noe eee Meena FAN Eye hee pees a aa ts 
ere ee Oc et aes ee et. free ae ee a a ae ae oe 
ge eae ra A ren toe a ese tns esas A ere fo rin) ae ia eal es ee ie eee aay Oy. a : ae ‘STs Were es ae 
Bae Sat i remem BRC ae Ce cilia eet ee. BE Re Neh pee a ae dae, Poem ie eeaee! Ue oF eee Sa ee een ee eS Me eb eee Hors! i. 
PANE one fo as ee ol ee ee oe ee Fee ak orca meee amass Nee ae ae ae De ee a a ih oe 
57 EER Sera Meet ae oe ee ee Waar GE Ss Blea ce Rae e e eaeee Bie gute euepiseeh, en ores A a ee ee vas eae 
coor a, EAS Le pene sarees ns sh tak sea eee rn eae. + ang Greve oe Snare By oe ET a ay eras MoS aeoam asad, she eee Cees ee CS Pr ae ieee ot = % 
ec iae wea ie ee os Ie Sane aad) enn, ee ve ee eee tee taeare ss, Be oy hor Ss. Aint aoe eae a : 
eee pee ee ne ee as oe eee Sa hy ale Geese 9 Bt BS aa eels Ws Rp Ree eee ck, Rie ere a Se oh ee eae eRe yu Saal. i Te ae ae : 
f Pa ie acd tan Veneer ae eee ES Ae ie age Peel ote Spier ee a he fee his tS RO cial ss ey eee eee f Wee) 
gy ogee ae ee, aie a. oe eer ee Pe a ag al eee I ae he os es : ; 
2 Pe See ts Saat ct a aati (eae Sa Beteit yi ti Ree ee” aay eee ieee nt ee ess Ren Seen Cie ua ete ame mee) gree A), : ese oa Pig tge oe Baas, Pky! a : Pipes Naa” rege ah pS ak 2 
papi bat hae won aN Oe ne Wee eee: ee Br ara oer tie a tes ots melee PPE aes atte aN Sak wae UNGER te aes | sa Geek eree AUNT Mung one sea od wwe Pay st Sy ede ees 
Pais eect Grad gs Ries oto oe 2a 2s si Gea Coa oe Hameo cccs ae cigar eye ee ci aed eee he or iar ed ale len a ee Gaol Mee nee eal en fen eed ee 3 
SC beeing anne i INR ee eT ONES CY pst eRe eee pee ES Toe alee Se nm a ae Ea sp he ev eine ose ato tae icant WERE Tee Rea ee 2a tee sa § ee dice = st eee 
13 TE prying, sitet a, eae Nba Drege tect aersaep ey as de wtlagan Are Tia ere, eerie lt JPR a's en Faecal) Pst ers tem Pee = Le, aye bi pie ea ES ee rma ee. 8 Sih Ge Siceraeise: gene : “ 
Bo ear heer a oe eee Fp ee eRe oes ey ae ape eee = i Pace pas Siem ys ois Spec 0 gre MR ea Ne a Se eet pe Bae os gaeetes fe 
ee ane eon 2a gs alee ee es ee oe pein a ee eee we a > 2 ae eae ee ee ep (SEN iS wed a ve Sickel petite rea asides, rer ce: Ree Eee 
east e biGes oe Vata es A Se aa eg i CE op Rae a Oo Bee ne ee ee He Stas 
a iy Fe tenet pears fo face ee is ae 4 3 aeanee noe Me fine 4 Bele Phases ye sr Breast : 
ee See ee euagn gies ee ae ; ee ahs aR FUE Sey acl Pree tay etme mere ee re ei nee eee ie EG alge aes ieee 
BEE Coben pe iaes ir eee Cee oS eee ine ga ta hers aur ate an ca ase hie is LS tee ae fet eS we oe ines 
peg de Orie ee ee De ee tee eo ee BS SS SN ea et: ot eRe ee Pe ee 
: Sree erg ae atta Site kee" eet Oe eae Preaek ae) Sh ORIG cs eae i UIE a ag) eae Cee ee Ei ele : WE rece Cen CR en) See Bes ie 
oerae ese Vaaet  * Se eae eee. pose a Se os Po ee Ce er eae Ieee Mgt Pe 
ac ee a ge ee, ee ee Oe Hheweg ot 0 Beran eee Boel ee ont : 2 ES One eG kes ae eee Loe ee ; 
poe DOP cae Domes eee aiay © tale Mpeaac ria? sen el Seat eo Bea 5d 3 ips am Sa tees oa sure crest eon ane as, é pe ea, Sat ee ec . RS 
OE a Sy ero eae cre ee Pa Sk a es oe eee a8 Bae oe = PR ee ae EA os BM Poe oe ; 
va TLE EE Oe na A ee ne eee Ae ree ea a ee pre OL a eee see As pee tees ee ere er 
Sipe Sea 2) dd Tt URE Raeay ie ae Cn acer Pek eke J. Sates I mao ie 2 . fe ae svihge tae ees a es 4 « 10S peaapt yates otto Stes poe cues Sha? 
Legs Seat : alphas SOs Cute ce teens Mare Beas Pia ol oe ea et Pen Ste ite ort Wasa cany nett args "seca eae (ee eee a ea a aN aa 
ela hae Rapa oe pe ie Lat tan i eae eae : We oe ee es Pee eae ep eee nay pee cee 2 as) me 
ya HOT tes 25) SUN ee eas Be ee: Vane aig © Sileie See BS ea asi mio en nus ae het ie a ae) 0 ee gt SRE Seca oe ae Be 
ibe sie CAN tr Somes “ Pree Cee egeher: iy eee See. een ar ee ee a res edie Pre ate aces es emer S| AS Cres SS es os iy omy Seger ; 
Bille ican eee abe Ort ea eo Chee ene ee on ob ac yer Te ACC ng tsa Y ie z co A GT 0 as os ses ae ee 
yal hea Fae ce dee ee er sae ae Pe ea i Sener a Sg en ot ek Lc oe tee aes Sy tai ated ae a e 
Bes Rep hte apnea “Eee Sia Sve, ee eet eee Jechiel ge Ce Tag ae PRE Oa Mees, ah ert utd bo es tet hence mees - ees & i ae eae SSiolaahe Saat alps et eae Geet ets tha, eae : 
2 1 ee, oe eee eee eran, a nye i el hy 4 A 
Bee te ee oe Re a a ee te Ue Sea eee ae on ake fo Not tag gh ek eon ee ee 
fae ees accra te ea ie Lupa at i ee: Rie tks ae ree Eee Mie ies 21s Pees ane ‘ Ree he et IS a Se aN 
eee ee ee een og ee Pac eee Beas. : pope ee oe eee pk Sonat A Pe Gat See oerans Rae Be ae eee eS ei rt pean oe he gt ena aa cts ares rem imesc : 
ny AP ee osetia, hy aOR" “naan aint ee Rede eg Ds ae hal Saeed Nes Sie pe ered US rae epee cae ae Greer ai ? eee ee ee Shue ohare Regen ee 5 ‘ 
kan i rg ee NI tical er aad i ey tee mr time ot eS. re see tetas oS BES ee tart Mya 2 cas Neen Re Marea ae ae as is! gee gen ao es Beall eae Sieh ae aa Me 
aif Ee go re Pee cia tee ea ee Ge a eae ee ea Teele Pre te eee Ne ges : 
id Pigtes pean el a: ah Sc wiles ls | Ath, Rew ae 6 4) Lone Se oie e Ge gear FAC : _ : 
oi Tg Sg ES ee eee 


